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1. INTRODUCTION

In accordance with the General Permit for Storm Water Discharge Associate with Small Municipal
Separate Storm Sewer System (MS4), issued by the Montana Department of Environmental Quality
(DEQ), the City of Billings is required to develop and implement an illicit discharge investigation and
corrective action plan. lllicit discharge as defined in the Administrative Rules of Montana (ARM)
17.30.1102(7) “means any discharge to a municipal separate storm sewer that is not composed
entirely of storm water except discharges pursuant to an MPDES permit (other than the MPDES
permit for discharges from the municipal separate storm sewer) and discharges resulting from
firefighting activities.” This plan provides guidelines for tracking potential illicit discharges and criteria
by which city personnel can determine the most appropriate corrective action to eliminate an illicit
discharge.

This plan has been developed with the following objectives in mind:
e Identify the source of an illicit discharge
e Determine appropriate corrective actions
e Abate damages following detection of illicit discharge

e Prevent recurrence of illicit discharge violations

Discharges into storm conveyance systems may include floatables and wastewater from non-storm
sources such as illicit and/or inappropriate discharges and connections. lllicit discharges enter the
system through either direct connections (e.g., sanitary connections either mistakenly or deliberately
connected to the storm drains) or indirect connections (e.g., infiltration into the storm sewer from
cracked sanitary pipe and manholes and spills either accidental or deliberate). The city’s storm
conveyance system also collects discharge from several irrigation ditches that could potentially be a
pollution source. The results are untreated discharges that can contribute high levels of pollutants,
including heavy metals, toxins, oil and grease, solvents, nutrients, viruses, and bacteria to receiving
water bodies. Pollutant levels from these illicit discharges have been shown in EPA studies to be high
enough to degrade receiving water quality and threaten aquatic life, wildlife, and human health.

Requirements of the Clean Water Act (1987) necessitate National Pollutant Discharge Elimination
System (NPDES) permits for storm water discharges. Section 402 (p)(3)(B)(ii) requires that permits for
municipal separate storm sewers shall include a requirement to effectively prohibit problematic non-
storm water discharges into storm sewers. This requires affected agencies to identify and locate
sources of non-storm water discharges into storm drains to take appropriate actions to minimize
and/or eliminate these sources. The City of Billings has an established lllicit Discharge Detection and
Elimination (IDDE) program that has been reducing illicit discharges for nearly a decade. This plan
updates and establishes methods for controlling the introduction of pollutants into the storm sewer
system in order to comply with requirements of the Montana Pollutant Discharge Elimination System
(MPDES) General Permit for storm water discharges associated with Small Municipal Separate Storm
Sewer Systems (Small MS4s)(Permit No. MTR040001). Part of this plan is intended to comply with
section IlLA.3.f.i (Illicit Discharge Investigation and Corrective Action Plan) of the MS4 Permit (Section
6).



2. CITY ORDINANCE

The City of Billings’ Ordinance Article 28-300 established regulations controlling the introduction of
pollutants and prohibiting illicit connections and discharges into the city’s municipal separate storm
sewer system (MS4). The ordinance is online:

https://library.municode.com/mt/billings/codes/code of ordinances?nodeld=CICO CH28STMACO ART
28-300DIPR

3. ASSESSMENT OF ILLICIT DISCHARGE POTENTIAL

Potential illicit discharges can be revealed through various sources such as outfall inspections, reports
from staff, or public complaints. If the source of a potential illicit discharge is not immediately clear the
city will begin an official illicit discharge investigation to trace the source of the illicit discharge following
the procedures outlined. To locate and assess the potential severity of illicit discharges within the City of
Billings, GIS mapping along with on-site assessments have been implemented and is available on the
City’s network server. A zoning and land use layer is used to assist staff to identify priority areas.

3.1 Delineate Drainage Areas

The city’s MS4 area is divided into twelve major storm drainage basins based on outfalls to the
Yellowstone River. City staff relied on contour maps and the storm water conveyance maps to
delineate and map sub-basin boundaries and outfalls.

3.2 Compile Mapping Layers and Drainage Sub-basins Data
The City acquired and compiled existing data for each identified area. The data layers collected per
watershed are listed below:

e Aerial Photos

o MPDES storm water permittees

e Hydrology including pipe and ditches
e OQutfalls

e Storm sewer system

e lLand use or Zoning

e Street Map

e Topograph

4. SEARCHING FOR ILLICIT DISCHARGES IN THE FIELD


https://library.municode.com/mt/billings/codes/code_of_ordinances?nodeId=CICO_CH28STMACO_ART28-300DIPR
https://library.municode.com/mt/billings/codes/code_of_ordinances?nodeId=CICO_CH28STMACO_ART28-300DIPR

The detection and assessment process depends on the type of illicit discharge whether it is behavioral
(dumping a contaminant into a storm drain) or a physical cross connection to the storm water
conveyance system. In either case, locating illicit discharges in the field involves investigative work. A
primary field screening tool is Street and Traffic’s CCTV camera, used to locate cross connections or
evidence of illicit discharges.

The search for illicit discharge issues can yield important management products including:

e Update GIS mapping of outfall locations within the MS4

e Incorporate findings into the mapping system

e Design and implement indicator monitoring strategy to test suspect outfalls

e Create local chemical fingerprint of pollutant concentrations for various discharge flow types

4.1 Obvious Discharges
Whether an observed illicit discharge is taking place or evidence of an illicit discharge is present, city
staff has been trained on how to report these incidents.

Witnessed or Active lllicit Discharge

The general policy when this action is witnessed by a city employee is to document the incident as to
the time, date, location, name of company if applicable and take a photograph. The employee is
encourage to immediately report the incident to their supervisor and/or contact the Environmental
Affairs staff. Training advises staff not to engage the violator unless discharge poses a significant risk to
the public safety or environment. Environmental staff will investigate the incidence within 24 hours
with a site visit and/or phone call and record the incident in a database. Depending on the seriousness
of the violation and if the violator is a repeated offender a formal process may be implemented.

For sites that show evidence of a previous illicit discharge, city employees are encouraged to record
the evidence in a similar approach as above and to report as soon as possible. Environmental staff will
investigate the incidence within 48 hours with a site visit and record the incident.

Accidents and Incidents

Vehicular accidents and accidental spills are typically addressed by the city Fire Department. Street and
Traffic Division may be called to the incident if there is a potential of contaminants entering the storm
sewer system. City Fire Department, Solid Waste, and Street and Traffic Divisions are equipped with
absorbents and filter socks. Environmental Affairs may also be notified depending on the severity of
the incident. Annually, Environmental Affairs contacts the Fire Department to get a tally of these
incidents.



Connected lllicit Discharges

These discharges can be discovered by either the annual storm water inlet cleaning program or the
city’s CCTV inspection program. Video footage can be compared to the city’s GIS mapping system or as-
builts to verify suspicious connections. The operator would record video footage, and other visual
signs such as color of liquid, staining, turbidity or floatables. The information would be provided to
Environmental Affairs or Engineering to compare the videos with GIS maps to identify the source and
coordinate the removal or capping of a confirmed illicit connection. Cross connections also show up by
watching for hydraulic backups in the sanitary sewers during storm events. Grab samples can also be
collected to identify pollutant parameters in the discharge. Removal of all illicit connections, whether
performed by the city or a property owner, will be documented and dated as to when the work was
completed.

5. DRY WEATHER MONITORING

To establish baseline water quality of outfalls with confluences to the Yellowstone River and surface
waters entering into the City’s MS4 area, seasonal dry weather sampling are conducted and recorded.
Test results can then be compared to wet weather sampling and observed or reported spill incidences.
Monitoring also provides indications as to the source or origin of the illicit discharges. There is a wide
range of indicator parameters and analytical methods to choose from when determining the presence
and source of illicit discharges.

5.1 Indicator Parameters to Identify Illicit Discharges

The following indicator parameters can confirm the presence or origin of an illicit discharge:

e Ammonia

® Boron

e Chlorine

e Color

e Conductivity
® Detergents
e E. coli and total coliform
® Fluorescence
e Hardness
pH
Potassium

Surface Tension
Surfactants
Turbidity
Phosphorus
Nitrogen



In most cases only a small subset of indicator parameters is required to characterize an illicit discharge.
Table 5 below summarizes the parameters that meet most of the indicator criteria and compares their
ability to detect different flow types. A flow chart of indicator parameters is in the Appendix.

Table 5: Indicator Parameters Used to Detect lllicit Discharges

Discharge Types Parameter can Detect
Parameter Sewage Wash Tap Water Industrial or Commercial Liquid
water Wastes
Ammonia 1 2 3 2
Boron 2 2 3 n/a
Chlorine 3 2 1 2
Color 2 2 3 2
Conductivity 2 2 3 2
Detergent-Surfactants 1 1 3 2
E. Coli 2 3 3 3
Hardness 2 2 2 2
pH 3 2 3 2
Potassium 2 3 3 1
Turbidity 2 2 3 1
1 - Can almost always ( > 80% of samples) distinguish this discharge for clean flow types (e.g. tap
water or natural water)
2 — Can sometimes (>50% of samples) distinguish this discharge form clean flow types
depending on regional characteristics, or can be helpful in combination with other
parameters.
3- Poor indicator. Cannot reliably detect illicit discharges, or cannot detect tap water

5.2 Methods to Analyze Indicator Samples

Samples can be analyzed by either the City’s certified laboratory or a contract laboratory depending
on the parameter to be analyzed. Field equipment can be used to measure pH and turbidity for
more rapid indication of an illicit discharge.

5.3 Techniques to Interpret Indicator Data

Two techniques will be used to interpret indicator parameter data: 1) the Flow Chart Method and 2)
industrial flow benchmarks. Both techniques rely on benchmark concentrations for indicator
parameters in order to distinguish among different flow types.

Flow Chart Method

The flow chart method distinguishes four major discharge types found in residential watersheds,
including sewage and wash water flows that are normally the most common illicit discharges. The basic
decision points involved in the Flow Chart method are described below.

Step 1: Separate clean flows from contaminated flow using detergents



The first step evaluates whether the discharge is derived from sewage or wash water sources, based
on the presence of detergents. Boron and surfactants are used as the primary detergent indicator,
and values of boron or surfactants that exceed 0.35 mg/l and 0.25 mg/L, respectively, signal the
discharge is contaminated by sewage or wash water.

Step 2: Separate wash water from wastewater using the Ammonia/Potassium ratio

If the discharge contains detergent, a step to determine whether they are derived from sewage or wash
water, is by using the ammonia to potassium ratio. A ratio greater than one suggests a sewage
contamination, and a ratio less than one indicates a wash water contamination.

Step 3: Separate tap water from natural water

If the sample is free of detergents, another step is to determine if the flow is derived from
spring/groundwater/river water or tap water. The benchmark indicator used in this step is chlorine,
with a concentration exceeding 0.20 mg/L, indicating that potable water is the source.

Step 4: Separate natural water from irrigation water

If the discharge has a combination of high turbidity with concentrations of phosphorus and nitrogen
would be an indicator of agricultural irrigation runoff. These sources will typically be outside and
upstream of the City’s MS4 area.

Industrial Flow Benchmark

When a subwatershed has a high density of industrial generating sites, additional indicator parameters
are needed to detect and trace these discharges. Table 6 lists typical indicator parameters and
benchmark concentrations to identify illicit discharges originating from industrial and commercial
generating sites. These indicators are used to identify liquid wastes and other industrial discharges that
cannot always be detected by the Flow Chart Method. (See Table 6 below)



Table 6: Benchmark concentration to identify industrial discharges

Indicator Benchmark Not
Parameter Concentration otes
) Concentration higher than the benchmark can identify a
Ammonia > 50 mg/L . -
few industrial discharges
Supplemental parameter that identifies a few specific
Color > 500 Units >upplemental p aentitl W specttl
industrial discharges.
. Identifies a few industrial discharges and is useful to
Conductivity 22,000 ps/cm distinguish between industrial sources.
<10 mg/L as Identifies a few industrial discharges and is useful to
Hardness CaCO03 distinguish between industrial sources.
> 2,000 mg/L as
CaCo3
Only capture a few industrial discharges. High pH value may
pH <5 also indicate an industrial discharge but residential wash
water can have a high pH as well.
. Excellent indicator of a broad range of industrial
Potassium >20 mg/L .
discharges.
Turbidity > 1,000 NTU Supplemental parameter that identifies a few specific

industrial discharges.

6. ILLICIT DISCHARGE INVESTIGATION AND CORRECTIVE ACTION

PLAN

6.1 Isolating and Removing Individual lllicit Discharges
A variety of tools are used to track illicit discharges in order to isolate and eliminate specific sources
or improper connections at a site. Four basic tools are available to isolate and remove individual

discharges:

il

Pollution reporting via phone/website

Storm water system network investigations
Drainage area investigations, on-site investigations
Correction and enforcement

Investigation of illicit discharges will be within 7 days of the City discovering a discharge. The illicit
discharge will be eliminated within 6 months of the City becoming aware of it. Non-stormwater
discharges suspected of being sanitary sewage and/or significantly contaminated shall be prioritized.

6.2 Isolating lllicit Discharges

Outfall screening and monitoring are effective for finding illicit discharge problems, but they often
cannot detect most intermittent or transient flow, nor can they always isolate the source. This is
often the case when the outfall has a large contributing area with an extensive pipe network. This




section outlines tools the City can use to find individual illicit discharges.

Pollution Complaint via Phone/Website
Citizens can report illicit discharges and pollution concerns to the City’s Environmental Affairs Division
and Code Enforcement as well.

Additionally, the City of Billings” website provides an avenue for illicit discharges to be reported. The
complaint will be investigated and the result recorded on the lllicit Discharge Detection and Elimination
(IDDE) tracking form. The complaint phone number and website address will be advertised through
brochures, publications, and handouts developed through the Storm Water Public Education Program.

llicit Discharge Investigations
Once an illicit discharge is detected, one of four types of illicit discharge investigations is triggered to
track down the individual source. They include:

Drainage area investigation

When there is strong evidence that suggests a known contaminant or if the known contaminant points
towards a short list of potential discharge sources, it is often most effective to survey the drainage area
and focus on sites which are known to produce and/or contain the contaminant which has been
identified within the storm drain network. Primary methods for conducting drainage area investigations
include windshield surveys and mapping analyses. While conducting an investigation, it is recommended
to utilize the GIS maps and compare this to maps of high priority businesses, land use types and zoning,
and on-going construction projects.

Storm drain network investigation

City personnel inspect manholes within the area of the suspected illicit discharge and examine the
manhole contents for chemical or physical indicators of contaminants in an effort to narrow the illicit
discharge location to an isolated pipe segment between manholes. Indicators may include odor, color,
staining, unusual films, or floatables. Additional samples may be taken for chemical testing in a
laboratory. The City’s storm drainage system map will be used to determine which manholes to visit and
inspect. After the pipe segment has been isolated, on-site investigations may be used to locate the exact
location of the illicit discharge.

On-site investigation

On-site investigations diagnose the exact location and source of an illicit discharge and should be
performed after the illicit discharge has been isolated to a specific section of the storm drain network. It
is important to understand which technique would be most appropriate for the situation and to
understand limitations that may deem the technique unusable. Dye testing, CCTV, and smoke testing
are options to investigate a building plumbing system.

Septic system investigations

Some residential watersheds do not have sanitary sewer or storm water conveyance piping, but rather
have septic systems and alternative practices for dealing with storm water volumes. Storm water



conveyance systems consisting of swales, ditches, and ponds are common in these watersheds and the
illicit discharges often come from failing septic systems and illegal dumping. Two separate types of
analyses are typically employed in these areas: on-site septic investigations and detailed system
inspections. On-site septic investigations typically include homeowner system audits or surface
condition analyses. Detailed system inspections are more thorough, typically involve the use of infrared
imagery, and are usually appropriate if the on-site investigations are not successful in location the
source of an illicit discharge.

6.3 Eliminating Illicit Discharges
Illicit discharges are split into two categories for abatement and enforcement actions: behavioral
and structural.

A behavioral discharge is an action or operation that when modified will eliminate the problem. A
carpet cleaning business dumping wastewater into a storm drain inlet is an example of a behavioral
illicit discharge.

Structural illicit discharges are caused by a physical connection that requires modification of the
system in order to eliminate the discharge. For example, a floor drain in an automotive shop
connected to the storm sewer network.

Four questions are typically asked to identify an individual illicit discharge and how to proceed:

Responsible Party
Method of Repair
Repair Timeline
Repair Confirmation

PwnNPE

Responsible Party
The following guidelines provide for assigning responsibility for an illicit discharge.

Behavioral and Structural Discharges
Any damage caused by a behavioral or structural illicit discharge will be the responsibility of the private
property owner, unless a contractor is responsible for an illicit discharge.

The city will be responsible for overseeing the cleanup and mitigation of any illicit discharge that occurs
and has the right to bill either the private property owner or the entity responsible for the illicit
discharge. The city will complete the cleanup utilizing any of the following: city staff, hiring a private
contractor, or letting the property owner complete the work.

Repair Method

If an illicit discharge or connection is part of the public facilities the city will either make the necessary
repairs within a timely manner with city crews or contract it out.

Cases where a private property owner is responsible, Environmental Affairs will coordinate with the
responsible party to establish a timely and appropriate method to eliminate the illicit discharge. Refer to
the Enforcement Response Plan (ERP) to determine appropriate enforcement actions.



Repair Timeline

A compliance schedule timeframe will be determined by the type of connection or discharge and the
complexity of the work. A discharge that poses a significant threat to human or environmental health,
should be discontinued and eliminated immediately. Montana DEQ and appropriate agencies will be
notified of dry weather contaminated flows believed to be an immediate threat to human health or the
environment. All illicit discharges will be inspected within 7 days of discovery and fully repaired or
mitigated within 6 months.

Repair Confirmation

A site visit may be necessary to confirm the source has been eliminated, the corrected operations are
sufficient, and/or the structural problem has been fixed according to an approved corrective action. In
other cases, it may be sufficient to allow a verbal confirmation from the property owner, a photograph
of the modification, as-built drawings, or simply verify that all signs of the illicit discharge are gone.
Once confirmed, Environmental Affairs will close the investigation and correction file by noting the
elimination of the discharge within the lllicit Discharge Investigation and Corrective Action Form. A
summary of the method for eliminating the illicit discharge will also be included in the file.

Enforcement Actions

In circumstances where the responsible party does not volunteer compliance, refuses compliance, or
disputes responsibility, the city will take enforcement actions consistent with the Enforcement Response
Plan in order to ensure that the discharge is eliminated. Note that voluntary compliance in eliminating
an illicit discharge may not preclude the responsible party from enforcement actions. Methods for
removing illicit discharges usually involve a combination of education and enforcement. The city’s
Enforcement Response Plan (ERP) explains the different levels of enforcement action taken depending
on the situation. The authority and responsibility for correction and enforcement are defined in the city
IDDE ordinance.

Notification of Appropriate Agencies

Threat to Human Health:
Discharges and/or activities which are believed to be an immediate and substantial threat to human
health or the environment will be reported to Montana DEQ. DEQ’s Enforcement Division may assist in
the investigation and corrective action process if necessary. The phone number and website to access a
Complaint/Spill Form are as follows:

Phone: (406) 444-0379
Website: Report Pollution | Montana DEQ (mt.gov)

Public Health & Human Service:
The local health department protects people from health threats such as food-borne ilinesses, natural
and man-made disasters, toxic exposures, and preventable illness and injury. This includes hazardous
spills near drinking water sources, parks with dogs and children, and potential to contaminate soils and
groundwater. The health department phone number is:

Phone: (406) 247-3200 (After hours Emergency #)


https://deq.mt.gov/about/reportpollution

Website: Home - RiverStone Health

Hazardous Materials:
The City of Billings’ Fire Department Hazardous Response Team will be contacted for situations
requiring hazardous materials response. When hazardous materials are suspected the Fire Chief will be
contacted to determine if hazardous materials response is necessary.

Emergency: 911
Phone: (406) 657-8200
Website: Station Five | City of Billings, MT - Official Website

/. IDDE PROGRAM TRACKING AND EVALUATION

As many communities initially have a poor understanding of the scope and nature of their illicit
discharge problem, it is important to employ adaptive management. Using adaptive management to
frequently review and maintain the IDDE Program can ensure the most severe illicit discharges are
cost effectively eliminated. Program evaluation will assess progress towards meeting program goals.
Each of the program components will be reviewed annually, using data collected, compiled, and
assessed by a tracking system.

7.1 Tracking System

City staff will develop an accurate and user-friendly system to track, report, and respond to illicit
discharges problems. The fundamental units of the tracking system are the individual outfalls along
with any supporting information. Some of the key information the city will include when tracking
outfalls will include:

e Coordinates of outfall locations

e Sub-Storm water basins and/or address

e Lland use information

e Diameter/physical characteristic of outfall
e Digital photos

e Follow-up monitoring at the outfall

e Complaints and local response

e Status of any enforcement action

e Maintenance and inspection data

7.2 Program Evaluation

The IDDE program will be evaluated annually, and modified as required to meet the program and
permit goals. The tracking form will be used to assess progress towards meeting the permit’s
measurable goals.


https://riverstonehealth.org/
https://www.ci.billings.mt.us/449/Station-Five

8. REFERENCES

The following references were used to prepare this plan and contain supplemental information that may
be helpful to City staff.

Center for Watershed Protection and Robert Pitt. lllicit Discharge Detection and Elimination:
A Guidance Manual for Program Development and Technical Assessments. October 2004.
U.S Environmental Protection Agency. Washington, D.C.

https://www3.epa.gov/npdes/pubs/idde manualwithappendices.pdf



https://www3.epa.gov/npdes/pubs/idde_manualwithappendices.pdf
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ILLICIT DISCHARGE INVESTIGATION & CORRECTIVE ACTION FORM

City Personnel Involved

Date

Type of Initial Notification (e.g. Phone call from public, result of City inspection, Dry weather screening, etc.)

Location of Illicit Discharge (Address)

() -

[ [

Responsible Party Name/Company Telephone

Repeat Offender High Priority Site

Street City

Description of Investigations Conducted and Investigation Findings:

Zip

Description of Corrective Action:

Enforcement Action (if applicable):

Level of Response Selected Remedy

Additional Notes:

Date for Follow-Up

Confirmation of Resolution:

City Personnel

Date






